Abstract. The highways sector is a prominent sector in any country's economy because of its impact on the well-being and safety of its citizens. The transport sector has an impact on social improvement and investment in the nation on the illustration that allows access to markets, production, jobs, health and other social services.This study investigates the causes of delay of highway construction projects in Iraq, which is frequent occurrence. Data was collected using questionnaires which were distributed to the key project participants; contractors, owners and consultants. The data were analyzed using the Frequency index and Spearman"s rank correlation. The top seven causes of project delays were observed to be political decisions and political realities, the economic crisis of the country, delays in materials test of and obtaining the results, delay in monthly payments of contractor, failure treatment of the delays when implementing the project, the effects of weather, rain and high temperatures, delay in activities during implementation. It is recommended to establish an appropriate number of laboratories and adopt the field laboratory mechanism for the external and remote screens. Owners should give special attention to pay progress payment to contractors on time. The competent contractor who has prior experience in implementing the high projects should be selected. The contractor must take into consideration the weather conditions when preparing the time plan necessary to implement the project. The project management should identify these reasons and deal with them quickly in order to reduce the total delay of the project.
Introduction
A lot of construction projects in the world and Iraq in particular are suffering from delay in implementation. It could say that a project that does not suffer from delays is rarely found. One of the recurring problems in the construction industry is the issue of delay, which negatively affects the success of the project in terms of time, cost and quality [1] . Delay has a negative effect on owners, contractors and consultants in terms of growth in adversarial relationships, mistrust, litigation, arbitration, cash-flow problems and a general feeling of trepidation toward one another [2] . Project value was found to have a negative correlation with time loss due to the demonization indicating that as project size increases time loss decreases [3] . Delay is mostly common in the traditional type of contracts in which the contract is awarded to the lowest bidder. This procurement method is mostly practiced in developing Countries. Ensuring that the project is delivered on time is one of the most significant needs of the clients in the construction industry [4] . The number of projects delayed in Iraq for the period 2006-2007, according to the sample of the research, (571) of the total (1993) project. School projects ranked first with a response rate of 27%, followed by public buildings projects with 24% response and road projects with 21% response. Note that this is due to the large number of projects implemented from these types compared to the projects of electricity and transport, for example, which received the lowest rates [5] . In Iraq, according to a survey finding that many projects suffer from a great deal of delay and due to specific factors, many projects were temporarily or permanently abandoned during the political crisis between 2003 and 2014.This factor escalates disputes to be settled by litigation process. The parties involved in the project use litigation as a last resort to settle disputes [6] .
Literature review
A total of 130 general construction projects was studied in Jordan, which were built during the period 1990-1997. The study found that the main reasons were related to thedisinr or user changes, weather, site conditions, delayed births, economic conditions and increases in quantities [7] .Al-Najjar (2008) concluded that the most important factors causing time overruns in building construction projects in the Gaza Strip as perceived by contractors were: strikes, Israeli attacks and border closures, lack of materials in the markets, shortage of construction materials at the site, delays of material deliveries to site, cash shortages during construction, poor MATEC Web of Conferences 162, 02035 (2018) https://doi.org/10.1051/matecconf/201816202035 BCEE3-2017 site management, poor economic conditions (currency, inflation rate, etc.), Shortage of equipment and tools on site, and owner delay in freeing the contractor payments for completing work [8] .Kasimu & Abubakar investigate the causes of delay in the Nigeria construction industry. The survey method was adopted for this work through questionnaire distributed to contractors, clients and consultants in the construction industry in Nigeria.The results obtained from ranking analysis show that , improper planning, lack of communication, design errors and shortage of supply is the major cause of delay [9] . Also Surveys were conducted in Vietnam to identify the causes of delay in government projects and to find solutions for dealing with the delay. The five most highly ranked delay factors were: information delays and lack of information exchange between the parties; incompetent owner; incompetent supervision consultant; incompetent contractor; and difficulties in financing project by owner [10] .
Delays in road construction projects in Kenya were studied, and the questionnaire was distributed to contractors and consultants.Data were collected and analyzed using the relative significance index and Spearman rank. The payment by the client, the slow decision-making process and bureaucracy in the client organization, inadequate planning, scheduling, and arbitrage are the five main causes of project delays.Client improves their financial management systems so that they can pay contractors in a timely manner, reducing bureaucracy and red tape in client organizations to accelerate slow decision making was one of the main recommendations of this study [11] . The causes of delayed road construction in Egypt were analyzed, a survey questionnaire was distributed. The relative importance index (RII) is calculated according to the highest values, the top 20 and the twenty lowest reasons for the construction projects in Egypt are determined.The test results reveal a good correlation of causes and groups between contractors and site/design engineers and between consultants and site design engineers and a somewhat low correlation between contractors and consultants. So there is no root cause that can be taken for granted to be most or least effective delay causes. The Proposed model for predicting actual road construction project duration was developed [12] .
Emphasis has been placed on delays in donor-funded road projects that have become imperative, and an endemic problem in Sri Lanka is hindering the effective use of external assistance to these projects. The main factors that led to the delay were identified. An alarming situation had been revealed that, during the execution process, increase in quantities had a significant effect on the project time and accounted for about 56% of the delays. The errors and omissions in detail design, changes in specifications and scope, were the most prevalent sources of quantity increases. Further, during the planning process, the procurement of work activities was delayed by 23%, mainly due to shortcomings in contract documents and approvals from relevant agencies [13] . Several sample projects implemented over the years [2000] [2001] [2002] [2003] [2004] [2005] [2006] [2007] [2008] [14] .A study was conducted to investigate the time performance of road construction projects in the West Bank in Palestine to identify the causes of delay and their severity according to contractors and consultants through a questionnaire survey. The field survey included 34 contractors and 30 consultants. A total of 52 causes of delay were identified during the research. The survey concluded that the top five severe delay causes are political situation, segmentation of the West Bank and limited movement between areas, award project to lowest bid price, payment delay by owner, and a shortage of equipment [15] .
Justification for research
After interviewing project managers in companies specialized in the implementation of highway projects construction in Iraq it was concluded that there is a big delay happening in these projects. Studies on the implementation of high construction projects in Iraq focus on the cost side without consideration of the factors Causing Delays in these projects
Objectives
The main objectives of this study include the following: 1-To identify the causes of delays in highway construction projects in Iraq based on their frequent occurrence 2-To study the differences in views of the three major parties in any construction project, namely, owners, contractors and consultants.
Research methodology
The objectives of the research were achieved through a literature review. The field survey included 47 respondents made up to 28 contractors, 6 consultants and13 owners were represented by the General Authority for Iraqi Roads and Bridges. The questionnaire was divided into three parts. The first included education level information and years of experience Fig (1), Fig (2) . The second part, which is the most important, focused on causes of construction delay.Questionnaires were delivered to participants in person; in addition an electronic questionnaire was used because of the shortage of number of questionnaires retrieved, which is one of the difficulties encountered in this study. The respondents were requested to indicate their response to the frequency of occurrence of 64 well-recognized construction delay factors. These causes were categorized into the following seven groups of factors: The results show that Cronbach"s coefficient for all items equal (0.923). This range is considered high; the result ensures the reliability of the questionnaire [16] .
Data analysis
Histograms have been used to identify the delay factors that are frequent occurrence in the implementation of highway projects in Iraq from the point of view of contractors, employers and consultants, and the collected data were analyzed through the Frequency Index:
A formula is used to rank the causes of delay, based on frequency of occurrence as identified by the participants.
Frequency Index (F. I) (%) = Σ a (n/N) * 100/5 ------(1) Where (a) is the constant expressing weight given to each response (range from 1 to 5), n is the frequency of the response and N is the total number of responses. Spearman"s rank correlation was used to show the level of agreement between two parties.
Where "rs" is the Spearman"srank correlation coefficient;"d" is the difference in ranking between any two parties; and "n" is the number of factors. The correlation coefficient varies between +1 and -1, where +1 means a perfect positive relationship (agreement), while -1 means a perfect negative relationship (disagreement). Sample estimates of correlation close to unity in magnitude mean good correlation, while values near zero indicate little or no correlation.
According to the contractors" opinion, the results of the delay factors which has the effect on the implementation of highway projects in Iraq are shown in Table ( The overall top six delay factors which are always happening in the implementation of highway projects in Iraq, are shown in Table ( 2), and Fig 7, 8, 9 ,10,11and 12 respectively. 
The overall top five delay factors which always happening in the implementation of highway projects in Iraq, according to the Consultants" opinion are shown in Table ( 3), and Fig 13,14,15,16 and 17 respectively. Table 5 
The delay causes from the contractor's and owner"s point of view

7.2The causes of delay from the consultant"s point of view
Conclusions and recommendations
The delay causes in highway construction projects in Iraq are discussed in a field survey. It studied the frequency index of the causes of delay from the contractors" and consultants" points of view.64 causes of delay were identified. The identified causes are classified into seven groups. Factors affecting the delay of highway projects were concluded:
Contractor's and owner's view
1-Political decisions and political realities and the economic crisis of the country.These two factors are repeated in the contractors"and owners"view,delay causes from the consultants"point of view.The reality and the unstable political situation in Iraq caused a volatile security situation, which leads to the closure of some roads and within cities, this situation leads to high cost of materials, lack of resources, delays in the arrival of raw materials to site and delays in the arrival of vehicles that transport asphalt mixtures to the site of the project,thus, will cause delay in the project. 2-Iraq is suffering from a terrible economic and financial crisis because of its dependence on oil as its sole source of foreign currency, in addition to the phenomenon of corruption pervasive in all aspects of the state and the policy of fiscal austerity adopted by the government, which caused the interruption of the implementation and completion of hundreds of infrastructure projects, such as road projects. 3-Delays in materials test and obtaining their results.This is due to the lack of technical devices entrusted with the inspection and the difficulty of obtaining construction materials conforming to the applicable specifications from natural quarries or from the asphalt supply plants. The weakness of quality control over the local product leads to dispersion of the contractor's effort and thus delays the project. On the other hand, it is necessary to establish an appropriate number of laboratories and adopt the field laboratory mechanism for the external and remote screens.
4-Delay in monthly payments of contractor.Difficulties in financing project by owner will result in delays in payment to contractors. This directly affects the completion of the project and cause time overrun as well as give rise to disputes between the various parties so owners should give special attention to pay the contractors on time. 5-Failure treatment the delays when implementing the project.
The contractor's lack of experience in identifying the problems that occur during the implementation of the project, which cause delays and slow decisions and guidelines directly affect the delay. Therefore, Therefore, the contractor who has previous experience in the implementation of road projects should be selected. 6-Effects of weather, rain and high temperatures.It is meant to be a total or partial disruption of work due to rain, strong winds, or a significant drop in temperature, which prevents workers from doing their work.Therefore, the contractor must take into consideration the weather conditions when preparing the time plan for the project. 7-Delay in activities during implementation.There are several reasons to delay the project activities depending on the type of effectiveness, so the project manager should identify these reasons and deal with them quickly in order to reduce the total delay of the project.
Causes of delay from the consultant"s point of view
In addition to the factors already appearing in clause 6.1,viz.Political decisions and political realities,the economic crisis of the country, delays in materials tests and obtaining their results, delay in monthly payments of contractor and the effects of weather, rain and high temperatures,other factors have appeared, according to the consultants" view which are: 1-Delays due to cash flow problems faced by the contractor. Difficulties in financing projects develop because of lack of liquidity by the contractor. So the contractor must identify sources of funding and the need to develop a financial plan for each project beforehand. This helps predicting all non-nature conditions that occur during project implementation viz Lack of liquidity by the contractor, high worker wages, material prices or sudden breakdowns in equipment. 2-Changes in the contract by the owner during the construction process. The existence of changes or amendments to the contract during the implementation (viz the change or modification of the designs or in the way of implementation or adding an item which is necessary or deleting an item which is not important) occurs most often because of the owner, so the impact of these changes on the project time should be assessed.
